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: i . Bi-Dircotional fo v ool

b, Bi-Dirccvional Respiratory Flo Jirection Discriminator

9]

)

low Auto-Comrector {mo

crional PDynannc |

latest design) or Uni-directiona

pler design),

~controlled oscil v which receives the analog {or
g eI

e, hvoliag

DO output rom the Auto-Corrector and generaies a frequency

output which is linearly proportional to the flowrate, This type

into

S
period,
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thal presvwe of Oy, COy, Nag, and Ho0O ab anclog ous
7 P & ‘

Other sudteble macs spectrameters, such as thooe of the quadiugbe

type. can also be veed to provide the partiol presoure inputs.,
B, INPUT COMPUTING SECTION

Mass T'low Computer

This hybrid (digital and analog) wultiplier-divider (ypo computer pro-

vides an accurate and continuous mass o stondard flovaate antput in

frequency form by precise computation from thiee simultancous fnpota:

a) the pulse-rate {or frequency) output of the flowmetcring section: b)

P

the absolute pressure in analog form; and ¢) the absolule temperature,

four (4} analog computers receive the analog outputs of the mass spoc-
tromoter and transform each partial pressure (Op, COy, Ny or 1190)
into the percentage concentration {(of the total pressure) for subsoquens

computation.

C. DATA DELAY CONTEOLLIR

The function of this controller is to correct the time "mismatch” bee

wween the {lowrate ard portiel pressure signal,  The two ontputs of (i

flowmetering section are delayed by a proper amotnt €0 Uial the Lo ot

Con b computed 1n correct phase reletionship with the | Wl fore s sa

|
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during the respiration theve can be ne exhaling during the inhaling period,
or vice versa; the clreuit s so arrangad that, at any time only one frog=

weticy 7 or {. is transmitted for processing. By doing so, two channels

of signal are compressed into a single data channel,

This is accomplished by two NAND gates, A and A. During the

inspiratory period, the flow direction discriminator switch sends out a sig-

nal) of logic state 1 to A, but at the same {ime applics a signal of logic

state 0 to A: A then allows fj to pass during the entire period '2:“,

while A holds off f, during the same '(j(' perlod,

Conversely, when the flow direction is changed to expiiatory flow;

the flow direction discrimipator cends 0 to A and 1 to A, allowing {4
to pass through A for further processing during the ’Z,“e period.,
The operation of A and A is therefore analogous to a double=ihrow

switch, allowing the transmittal of one signal at a time through a common

processing channel,
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useful critervion is to con

tory) volume of one breathing cyele to that of the next eycle. I

the motor speed of the simulating pumy is of

stancy, then the volumes of congecutive breathing cycles can be

- yesult shown in Pig. 2
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asmumed as nearly the same, 1
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i the wavelorm of

i
In the recorded data, the "flowrate i/
min. arc reproducible, although at the direction change-over p , L

precent Uni-directional Auto-Corrector introduced

s

i rectional Avto-Corre

“tor is used. The rece
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I

oth the volume and {lowrate measuring capablility of

a, which weore not o

noous flowrate) of ca
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H

rotation,

When the turbine changes divection to CCW,
by Pickup No.3 will occur when the input RS {lip-flop is not enabled,
Thig condition cccurs because the turbine blade passing under Pickup No.

3 must travel 547 while the blade passing under Pickup No. 1 has also

passed under No. 2 resefting the RS Input flip~flop.

PRISS SRV S UANS S VTS RGNS

flop to the COW state. This condition

-

vill only occur when the input RS

flip-flop is disenabled, t 1se ig present from Fickup No.3
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Lrocancal roview GI Qur provisus progioend and set-balx

Fha R
Covdpooed dn erder o faolitate an ebjeetive ovaluatian by the
Loont acthonties on our past contract performansa.

2 Uonew of thoe Pacst Pattern of Contract Wark

At snils point of our contract work, when the efficien: ond accurstio aos -
wremen: analysis and computation of respiratory and metabolic phenomena

Deed @ircady become & reality; that most of the difficult problems are bhel

2 emd, that the remaining issue is only a matter of degree of porfeciion, we

food it is useful for Quantum Dynamics to submit the following background 1o~

T
AT

Ir. 1568, MSC-NASA awarded simultaneously two contracis to Quantum Dy-

3

2

nics: for the procurement of an uni-directional réspiratory flow system CoOme

cte with & data systeﬁx, and for the further product development of a bi-dir-

ccuieral respiratory system, At that time, we had already demonstrated to
2I3C~NASA and to Perkin~Elmer {then a NAAS contractor) that the bi-directional
fypes ﬁoz_vmetering unit was available in its essential form, at Quantum Dy~

rnamics, Inc, .

.1, During ihe carliest paii of our woik, ihore wao this unavoidable
vacillation between the uni-directional and bi-directional approach;
we were directed by the then technical coordinator to place emphéa-
sis on the first approach, aiininq to create and 1o demoensirate the
fvasibility of a “total" metabolic data system, leading to the re-
Quircci‘cornputed metabolic data such as minute volume, uptake and
releasa rates, TM and RQ. Such “total® system had never boon
atiewmpted previcusly, ‘even by much larger contractors alter o lavae
ameunt of expenditure. Because of the extremely Hmited budged,
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Preadinn of what frends s 55 0% x &4 2 vins
alader dooe to the 1 e et i
This was pot done because thoere wete no funds for digitel
clock, end the B channel was diverted for Ty
Tiks prapo a3t 15 techaically singd o o

clock {which we can 't d ourselves, if necded) with B0l

thie addition of 4 digltal columns to the digt

i v R 3
ocutgmd ang U

printer {(paralle) entry) or print-out typowriter,

b) It ls virtaally tmperative that fn any fuhn

the 4-digit bit counters should be chanced into b diglx

counfers.

¢} Transform the present design so that the uptake and re-

lease data become the result of “divided by Ty," process

using dioita) computation, The technigue has alred

{mplementarion,

decstnned aad {s ready

0o
!

<

d) The same newly developed technique, namely dis

mathematicol division process from BCD coded data,

Can

fen oyt e

also be uszed to ¢o'culate the RQ in o simplificd and more

Durine the past, we vaed Dinjtal«to-~

aceurate nanner, During i
Prvslos (D to AlConverter s then, sample=and-h 5
theu, @ speaial hybead PL/T Computor wnd v
an vp=coumer aid Unally the resulin Y B8 T '
o BOD, Usiag the new e GTeeler 3
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ing thelr {requency range, and C\r"mt re\n510u using higher quality circult

frequenoy non-Hnoarlty problem of wide-hand oparation can he solvas,

wigues,

Vor PI/T Computers, 1t is desirable

v ireguatoy injeuts

poctiouiar]ly tn order to minimize the dynamic "counting” crrors during ' i

the asczending and descending sloprs

Speairamb-iet autoug

The computer is based on the so-called "gkip pulse count” oo

ADC

If the count rate §s high, then e dynamic error can be made vy small,
Witk the vresent B AGLE 11 System, a discrepancy of o b counis nof= =

repeatability can ozcur, although this is only about ) te 2 percent of the

total print-out velues.

1 ) ‘1

The fmprovement of these two computers is merely @ matter of extend- 4 ’
" 3 i

1

bk

compononts. No majer technical difficulty is anticipated, and the cost

< e, T s
sl =

Snvolved s relatively small. The requirement of high computing density, .

AR

i

as Justiticd by studying the results of recent preliminory tests ot pASA

Environmental Physiclogy Laboratory, particularly when the extreme cases - |
of low flowrate/high RR are concerned, Although good computing accuracy b ‘
boas been demonstrated, when operating within its designod realm, the :
proponed fmprovemeent of these two compuears shneld noves thenene b

cenclderod ag nocessary taghks Lo be undertaken as coon os pocaibde





